Effect of various intercalators on the fenton-type oxidative cleavage of double-stranded DNA.
The intensity of the linear dichroism (LD) in the absorption region of DNA (about 260 nm) decreased with time in the presence of [Fe(EDTA)](2+) (EDTA = ethylenediaminetetraacetic acid), H2O2, and ascorbate. The decrease in the LD signal indicated either an increase in flexibility, a shortening of the DNA stem, or both, owing to oxidative cleavage, and was best described by the difference between the two single-exponential-decay curves, thereby suggesting the involvement of two sequential first-order reactions. The fast reaction was assigned to cleavage of one of two DNA strands, which increased the flexibility of the DNA. The slow reaction corresponded to cleavage at or near the first cleavage site, thereby shortening the DNA stem. The presence of an intercalator, including ethidium, propidium, 9-aminoacridine, and proflavine, inhibited the first step of the cleavage reaction. One of the possible reasons for the observed inhibition might be a change in the DNA conformation near the intercalation site. Intercalation caused an unwinding and elongation of the DNA and resulted in changes in the location of the H atoms of the sugar moiety, which is known to be the main site at which hydroxyl radicals react.